The predictors of first-year student success received much attention in educational practice and theory. However, first-year student success can be defined in various ways. By studying different theoretical research strands, we developed a conceptual framework consisting of three domains of first-year student success, namely students' academic achievement, critical thinking skills, and social-emotional well-being. The goal of this systematic literature review was to illustrate whether the predictors and their effects are similar and/or different across these three domains of first-year student success. A systematic search yielded 80 articles that were eligible. The results indicated that some predictors contributed to multiple domains of success, namely students' previous academic performance, study skills, motivation, social relationships, and participation in first-year programs. Further, some predictors were typical for a specific domain. Academic achievement and social-emotional well-being were particularly related to factors within the student, whereas critical thinking skills were more related to the learning environment.
Introduction
For a number of decades, the stimulation of first-year student success has been an important theme in higher education and educational policies. Attention to this issue emerged because the number and diversity of students enrolled in higher education institutions have increased over the years and are expected to continue to grow (NCES, 2014; Trow, 2007) . In addition, most students who drop out of university do so during or immediately after the first year (Credé & Niehorster, 2012; Willcoxson, Cotter, & Joy, 2011) . As earning a degree is linked to cognitive, social, and economic benefits for individuals, their families, and society at large (De Koning, Loyens, Rikers, Smeets, & van der Molen, 2013; Mayhew et al., 2016) , it is important to gain a better understanding of firstyear student success.
To help first-year students succeed in higher education, many researchers and policymakers have tried to identify effective policies and practices. Their research often focuses on a particular domain of student success, such as academic performance (e.g., Richardson, Abraham, & Bond, 2012; Vanthournout, Gijbels, Coertjens, Donche, & Petegem, 2012) or graduate skills development (e.g., Kember & Leung, 2005; Loes, Salisbury, & Pascarella, 2015) . These studies provide us with valuable insights into the predictors of these specific domains. However, it remains unclear whether these types of predictors are similar or different across various operationalizations of success, which might have implications for the strategies to help students to become successful at university. In this systematic literature review, we incorporated three different domains of first-year student success, aiming to illustrate whether a wide spectrum of predictors and their effects are similar and/or different across multiple domains of student success. This review study is not intended to be exhaustive, but rather intended to gain insight into the types of predictors that are important for different domains of first-year student success.
Domains of first-year student success
There has been an ongoing debate about the purpose of higher education, its desired outcomes, and how such outcomes should be measured (Keup, 2006; Schreiner, 2013) . As a result, a clear and consistent definition of what it means to be successful at university is lacking. By studying different theoretical research strands, we came up with a conceptual framework consisting of three domains of first-year student success, namely students' academic achievement, critical thinking skills, and social-emotional well-being.
Academic achievement
In current policy discourses and research on the effects of higher education, it is common to equate first-year student success with academic achievement (Nicholson, Putwain, Connors, & Hornby-Atkinson, 2011; Zajda & Rust, 2016) . According to this view, students' academic achievement is an indicator of the quality and efficiency of an educational program, on which funding for higher education institutions is also often based. For students themselves, academic achievement is also important because they have, for example, to obtain a predefined number of credit points or grade-point average (GPA) in the first year to continue their studies (De Koning et al., 2013; Moss & Yeaton, 2015) . This underlines the need to take students' academic achievement into account in the definition of first-year student success.
Traditionally, most studies define academic achievement in terms of GPA (Robbins et al., 2004) . Several meta-analyses of the predictors of students' GPA are already available. Some of these studies specifically focused on students' pre-university achievement as a predictor of university GPA (e.g., Westrick, Le, Robbins, Radunzel, & Schmidt, 2015) , while others were more broadly oriented. For example, Richardson et al. (2012) analyzed 1105 correlations and found that students with better pre-university academic performances, who believe in their ability to perform, who set higher academic goals for themselves, who regulate their effort to achieve these goals, and who are well able to flexibly use different learning strategies, obtain higher GPAs at university (all rho's > 0.30). In addition, Robbins et al. (2004) reviewed 109 studies on the effects of psychosocial and study skill variables on students' GPA. They also found that previous academic performances, perceptions of their ability to perform, and motivation to strive for success influence students' GPA (rho's > 0.30). In interpreting these results, we should bear in mind that these studies focused on undergraduate students in general, rather than concentrating on first-year students who have just made the transition to university.
Critical thinking
Although policymakers and researchers of institutional effectiveness often rely on quantifiable outcomes such as students' GPA and obtained credit points, these outcomes provide little insight into students' development of graduate skills during their time at university. The advancement of these skills is one of the key objectives in many higher education institutions around the world (Beasley & Cao, 2014; Stassen, Herrington, & Henderson, 2011) . One important graduate skill is critical thinking, which can be defined as reasoned and reflective thinking focused on deciding what to believe or do (Ennis, 1993) . It typically includes abilities such as analyzing arguments, claims, or evidence; making inferences using inductive or deductive reasoning; judging or evaluating; and making decisions or solving problems (Lai, 2011) . Other terms, such as "higher-order thinking" and "scientific reasoning," are also used to refer to these abilities (Ennis, 1993; Lai, 2011) . Taking the development of graduate skills into account, first-year student success can, thus, also be defined as the improvement of critical thinking skills.
In a recent meta-analysis, Huber and Kuncel (2016) investigated whether university influenced students' willingness and ability to think critically. Supporting previous studies (e.g., Mayhew et al., 2016) , they concluded that students gain 0.59 SDs in critical thinking at university. Abrami et al. (2015) provided deeper insight into teaching practices that foster students' critical thinking. Based on 684 articles covering different educational levels, they found that providing students with the opportunity for dialogue, exposing students to authentic problems, and providing mentoring to students contributed to students' critical thinking skills at all grade levels. How individual student-related variables (e.g., cognitive and motivational variables) influence students' critical thinking skills remained unclear from these studies.
Social-emotional well-being
Student success can not only be defined in terms of whether students perform well at university. The switch from high school to university can also be seen as a transition that may take place more or less successfully. Students leave their familiar high school and are faced with the academic and social demands of university life (Gale & Parker, 2014) . In addition, they are in the phase of emerging adulthood that is characterized by identity exploration, increased responsibility, and independent decision-making (Arnett, 2000) . Students should be able to cope with and manage these intra-and interpersonal challenges, in order to successfully adapt to the university environment and to achieve a level of social-emotional well-being (Dyson & Renk, 2006; Evans, Forney, Guido, Patton, & Renn, 2010; Keyes, 2002) . By incorporating first-year students' psychosocial development into the concept of student success, adaptation to the university environment and achieving social-emotional well-being also form an important domain.
Literature on life transitions aims to describe why some first-year students are well able to negotiate the transition, while others experience problems. According to Nicholson's (1990) transition cycle, preparation is the key to how people first experience and later come to terms with a transition. This preparation entails becoming ready for the change by acquiring helpful expectations, motives, knowledge, and skills (Nicholson, 1990 ). In addition, Credé and Niehorster (2012) performed a review study to investigate the correlates of students' adjustment to university. They found that students who are organized and self-confident, who do not experience strong negative emotions, who proactively cope with stressors, and who receive social support are more likely to successfully adjust to the university environment (rho's > 0.30). This is in line with Schlossberg's (1984) theory that students' own strengths and weaknesses, sources of available support, coping strategies, and the characteristics of the transition itself affect how individuals move through a transition.
Present study
From the above-mentioned literature, it is clear that first-year student success is a complex and multidimensional concept. Although students' academic achievement is especially valued in current policy discourses and research on the effects of higher education, this outcome does not give a complete picture of student success (Zepke & Leach, 2010) . Based on literature on institutional accountability for student learning, students' graduate skills development, and psychosocial development, we identified three domains of first-year student success: Academic achievement, critical thinking skills, and social-emotional well-being.
To help first-year students succeed in higher education, an understanding of the variables that contribute to success in this specific phase of their education is needed. As each domain of first-year student success points to a different measurement, this might have consequences for which variables function as important predictors. Up until now, it has remained unclear how different types of predictors relate to multiple domains of first-year student success. Accordingly, the first two research questions of this systematic literature review are as follows: Which predictors are relevant for success for each of the three domains separately? And to what extent are these effects similar and/or different across these three domains? While some researchers argue, for example, that socialemotional well-being is a measure of student success on its own, others see it as a key determinant of academic achievement (e.g., Credé & Niehorster, 2012; Robbins et al., 2004) . Therefore, our third research question is: How do the three domains of success relate to each other? By adopting this multidimensional view on first-year student success, we aimed to provide an overview of the differences and similarities in the types of predictors relevant for various domains of first-year student success. The results of this review study may serve as a basis for further research on first-year student success.
Method

Literature search
A systematic literature search, for each domain of student success separately, was conducted using the Education Resources Information Center (ERIC) on May 19, 2015. Articles were searched by combining possible variations of the keyword "first-yearstudent" (i.e., "freshmen," "first-year-student*") with possible variations of one of the domains of student success. For academic achievement, the key words "grade-point-average" and "credit*" were used. For critical thinking skills, the key words were "critical thinking," "higher order thinking," and "scientific reasoning." For social-emotional well-being, "well-being," "adjustment," "integration," and "satisfaction" were used to capture students' adjustment to university and whether students perceived and evaluated their own lives in terms of their affective states and psychological and social functioning positively. The search areas were the title, abstract, topic, and identifiers. In total, 721 articles were found and screened. This set of articles was considered to be sufficient for the purpose of our review study, namely to discuss and relate three different lines of research, their variety of predictors, and their effects.
Inclusion criteria
An overview of our literature search and selection-based on the Preferred Reporting Items for Systematic Reviews and MetaAnalyses (Moher, Liberati, Tetzlaff, Altman, & The PRISMA Group, 2010) -is presented in Fig. 1 . Entering the search terms for students' academic achievement, critical thinking skills, and social-emotional well-being resulted in 220, 84, and 417 hits, respectively. To select appropriate studies, a number of inclusion and exclusion criteria were used. Studies were included if (a) they contained a measure of academic achievement, critical thinking, or social-emotional well-being as dependent variable, (b) participants were first-year college or university students (bachelor's degree) drawn from a general population, to reach out to as many different educational systems as possible, (c) the study described quantitative or qualitative research, and (d) the study was published between 2005 and 2015 in an English-language peer-reviewed journal. Articles were excluded if (a) they were tied to a specific context (e.g., the effects of a biology-oriented program for biology students), (b) they were written with a methodological purpose, or (c) they reported quantitative data without statistical analyses.
The screening of articles took place in several phases. First, two coders independently classified the abstracts of the first 50 articles for each domain of first-year student success as relevant or irrelevant. The coders agreed on more than 90% of the abstracts. Articles on which the coders initially did not agree were discussed in depth until the coders agreed upon inclusion or exclusion. Subsequently, the first author screened the remainder of the articles. This resulted in 63 studies being relevant for academic achievement, 25 for critical thinking, and 84 for social-emotional well-being. Full-text articles were retrieved and further inspection by the first author using the same inclusion criteria resulted in 34, 9, and 35 relevant articles for students' academic achievement, critical thinking skills, and social-emotional well-being, respectively. Although the literature search was carried out for the three domains of student success separately, we found two articles within the search of social-emotional well-being that better fitted the academic achievement domain. These articles were, consequently, assigned to the best-fitting domain, resulting in 36 relevant articles for academic achievement.
Analysis
To systematically analyze the retrieved studies, an overview was made of the following key characteristics for each study: (1) author, (2) year of publication, (3) research design, (4) country, (5) type of educational institution, (6) sample size, (7) outcome variable, and (8) major findings. To examine the first research question on the predictors of first-year student success, findings from each of the retrieved studies were grouped by predictor for each success domain separately. When effect sizes were reported in the original studies, they were interpreted as small (d = 0.20, η 2 = 0.01, r 2 = 0.02, β = 0.10), medium (d = 0.50, η 2 = 0.06, r 2 = 0.13, β = 0.30), or large (d = 0.80, η 2 = 0.14, r 2 = 0.26, β = 0.50), according to the guidelines of Cohen (1988) and Tabachnick and Fidell (2007) . To address the second research question, we analyzed whether the types of predictors and their effects were similar and/or different across the three domains of first-year student success. For the third research question, we analyzed whether success in one domain was predicted by variables from another domain in the selected studies.
Results
Based on the literature described in the introduction (e.g., Credé & Niehorster, 2012; Robbins et al., 2004) , we identified seven broad categories for ordering the predictors of first-year student success: Demographics; academic preparation; academic motivation and study skills; self-evaluations and affect; social support; social integration; institutional and organizational variables; and out-ofclass stressors. In the following paragraphs, we use these categories to structure our results section. A category is mentioned when the literature search yielded relevant studies within it. If that was not the case, the category is not mentioned.
Predictors of first-year students' academic achievement
For academic achievement, 36 studies were reviewed. Most of them focused on the predictors of students' first-semester GPA (15 studies) or end-of-first year cumulative GPA (15 studies). Five studies incorporated the number of obtained credit points and one study included both first-year cumulative GPA and credit points. Table 1 displays the key characteristics of the articles. The most salient ones are highlighted here.
Starting with demographic variables, the majority of the studies, all conducted in the US, reported small effect sizes indicating that white students were more likely to achieve academically in the first year than students of colour (Bowman, 2014; Gibbison, Henry, & Perkins-Brown, 2011; Kot, 2014; Reynolds & Weigand, 2010; Robbins et al., 2009; Shaw, Mattern, & Patterson, 2011; Shaw, Marini, & Mattern, 2012; Soria, Fransen, & Nackerud, 2013) . In addition, it was found that parental income was not related to students' academic achievement (De Wit, Heerwegh, & Verhoeven, 2012; Jamelske, 2009; Pike, Hansen, & Lin, 2011) . Mixed results were found for parental education level: Five studies reported small effect sizes indicating that students with more highly educated parents performed better in the first year at university (Bowman, 2014; De Wit et al., 2012; Nunez, 2009; Shaw et al., 2012; Yazedjian, Toews, & Navarro, 2009) , while three studies found no relationship (Dika, 2012; Friedman & Mandel, 2011; Zhou et al., 2015 Fig. 1 . Search process and results for first-year students' academic achievement, critical thinking skills, and social-emotional well-being. a Inclusion criteria were not met by 26 articles and we did not have access to 3 articles online and authors did not respond to requests. b Inclusion criteria were not met by 14 articles and we did not have access to 2 articles online and authors did not respond to requests. c Inclusion criteria were not met by 43 articles and we did not have access to 6 articles online and authors did not respond to requests. regards being a student neither of whose parents attended university (e.g., first-generation student), Jamelske (2009) and Pike et al. (2011) found that these students performed worse in the first year at university, whereas Soria et al. (2013) found no effect. Contrasting results were also found for age, gender, and being an international student. Further, in terms of students' academic preparation, multiple studies have shown that students with a higher grade point average in high school (HSGPA) were more likely to show better first-year academic achievement (small to medium effect sizes; Arnold & Rowaan, 2014; Bowman, 2014; De Wit et al., 2012; Dika, 2012; Friedman & Mandel, 2011; Gibbison et al., 2011; Jansen & Suhre, 2010; Kot, 2014; Nunez, 2009; Olani, 2009; Shaw et al., 2011; Shaw et al., 2012; Torenbeek, Jansen, & Hofman, 2010; Wurf & CroftPiggin, 2015) . Surprisingly, one study did not find a significant effect (Kurland & Siegel, 2013 ). In addition, most studies showed that students with better national college entrance exam scores (e.g., ACT and SAT scores) were more likely to achieve academically at university (Bowman, 2014; Gibbison et al., 2011; Jamelske, 2009; Kot, 2014; Shaw et al., 2011; Shaw et al., 2012; Soria et al., 2013; Zhou et al., 2015) . Only two studies did not find an effect. One of these was conducted in Ethiopia (Olani, 2009) ; the other, like most of these studies, in the US (Friedman & Mandel, 2011) . Further, students who had already passed university-level courses when they were in high school (e.g., advanced placement) obtained higher GPAs in the first year (Jamelske, 2009; Kot, 2014; Scott, Tolson, & Lee, 2010; Shaw et al., 2012; Soria et al., 2013) .
In addition, students' academic motivation and study skills also seem to play a role. Arnold and Rowaan (2014) and De Wit et al. (2012) found that students with internal drive or who enjoy studying achieved higher GPAs and more credits in the first year. However, Reynolds and Weigand (2010) did not find such an effect. Moreover, extrinsic motivation and a lack of motivation were not related to academic achievement (Arnold & Rowaan, 2014; Reynolds & Weigand, 2010) . Studies that considered other motivationrelated measures (e.g., achievement motivation and degree aspirations) showed mixed results. Further, Jansen and Suhre (2010) found that students' satisfaction with their chosen study program contributed directly to their obtained credit points in the first year, as well as indirectly via study motivation and tutorial attendance.
With regard to students' effort, it was found-with small to medium effect sizes-that students who devoted more time to studying and who attended their tutorials more often obtained better GPAs and more credit points in the first year at university (Dika, 2012; Gibbison et al., 2011; Jansen & Suhre, 2010; Nunez, 2009; Reynolds & Weigand, 2010; Torenbeek et al., 2010; Zhou et al., 2015) . Students' (non)verbal efforts to engage in class (e.g., asking questions) were not related to their academic achievement (KrumreiMancuso, Newton, Kim, & Wilcox, 2013) .
Additionally, five studies included academic self-efficacy, but they differed slightly in their definition of the concept. Fenning and May (2013) and Krumrei-Mancuso et al. (2013) focused on students' confidence in their ability to master coursework and to achieve academically. They found that students with higher levels of self-efficacy were more likely to achieve academically (small to medium effects). Zhou et al. (2015) investigated the effects of students' academic self-concept, consisting of both their academic self-efficacy and motivation to achieve. They also found a positive effect, with a small effect size. In contrast, Olani (2009) and Reynolds and Weigand (2010) , who incorporated students' self-confidence in their ability to perform specific academic behaviors, such as listening carefully during a lecture on a difficult topic, found no significant effects on academic achievement.
For study skills, a medium effect size was noted, indicating that students who were better able to plan, manage tasks, set goals, and persist were more likely to achieve academically in the first year (Krumrei-Mancuso et al., 2013; Wurf & Croft-Piggin, 2015) . In addition, Jansen and Suhre (2010) found that time management and learning skills contributed to students' motivation and study behavior, which, in turn, influenced their obtained credit points.
Focusing on students' self-evaluations and affect, Wang, Cullen, Yao, and Li (2013) found-with a small effect-that conscientious students (i.e., self-reported by students) achieved higher first-semester GPAs. Besides this direct effect, they also found that feedback seeking mediated this relationship. Extraversion did not have an effect on academic achievement. Further, Bowman (2014) showed that first-year academic achievement of students who were more open to interacting with others with different beliefs/cultures was better. In line with these findings, Friedman and Mandel (2011) found, with a small effect size, that students who prefer to work alone on assignments performed less well academically. In addition, Kurland and Siegel (2013) found that students with high locus of control and low attachment anxiety performed better academically. Variables not significantly associated with academic achievement were students' need to interact with or direct others (Friedman & Mandel, 2011) , social self-concept (Zhou et al., 2015) , attachment avoidance (Kurland & Siegel, 2013) , and emotional intelligence (Wurf & Croft-Piggin, 2015) .
Alongside these individual variables, social support is also important for students' first-year academic achievement. Multiple studies found that students with better quality relationships with parents, faculty members, fellow students, and high school best friends had higher GPAs in the first year (small effect sizes; Dika, 2012; Swenson Goguen, Hiester, & Nordstrom, 2011; Yazedjian et al., 2009 ). In addition, Swenson Goguen et al. (2011) found that students who had conflicts with their best university friend achieved less in the first year (small effect size), while conflicts with their best high school friend did not have a significant effect. The quality of relationships with administrative personnel was not significantly associated with students' academic achievement (Dika, 2012) .
As regards students' involvement in social and extracurricular activities, most studies reported nonsignificant associations between students' level of involvement in social activities, extracurricular activities, or interactions with faculty members outside class and their first-year academic achievement (De Wit et al., 2012; Dika, 2012; Krumrei-Mancuso et al., 2013; Nunez, 2009; Robbins et al., 2009; Zhou et al., 2015) . Only Gibbison et al. (2011) and Robbins et al. (2009) showed that students who participated in on-campus recreational activities (e.g., sports) were more likely to enjoy better academic achievement in the first year.
In addition, several institutional and organizational variables are studied. Multiple studies focused on students' participation in advisory sessions, orientation programs, and first-year seminars. Most of these programs and activities were available to all students but participation was voluntary. Kot (2014), Jamelske (2009), Malm, Bryngfors, and Mörner (2012), Shao, Hufnagel, and Karp (2010), Soria et al. (2013), and Wang, Wilhite, Wyatt, Young, and Bloemker (2012) took this self-selection problem into account and found that, when variables such as students' SAT scores, HSGPA, and gender were controlled for, advisory sessions and first-year seminars had positive effects on students' GPA and credits (small to medium effect sizes). Features that these programs had in common were a focus on (a) stimulating contact between students, (b) promoting teacher-student interaction, (c) enhancing student accountability for their study, (d) strengthening connections with the university, and (e) enhancing the skills needed for academic success. Leidenfrost, Strassnig, Schütz, Carbon, and Schabmann (2014) , Robbins et al. (2009) , and Severiens and Schmidt (2009) did not take into account the fact that students voluntarily choose to participate in these programs, but they also found positive effects. However, Arco-Tirado, Fernández-Martín, and Fernández-Balboa (2011), Clark and Cundiff (2011), and Pike et al. (2011) , who did take this self-selection problem into account, did not find effects from an experience course, a themed learning community, and a peer tutoring program on students' academic achievement. Moreover, no effects were found from the quality of academic advising and the extent to which the institution emphasized social and academic engagement (Dika, 2012; Nunez, 2009) .
Finally, with respect to out-of-class stressors, Jamelske (2009), Kot (2014) , Nicpon et al. (2006) , and Soria et al. (2013) found that students who lived on campus achieved better academically in the first year, whereas Robbins et al. (2009) found no effect. None of these studies reported an effect size. In addition, Huie, Winsler, and Kitsantas (2014) did not find an effect from having a part-time job on first-year academic achievement.
In summary, the reviewed studies showed that students' previous academic achievement, effort, academic self-efficacy, study skills, and participation in special first-year programs related most strongly to students' first-year university academic achievement, with small to medium effect sizes. In addition, the quality of social relationships and more personal variables, such as their conscientiousness and work preference, were also associated with their academic achievement, with small effect sizes.
Predictors of first-year students' critical thinking
In this domain, ten relevant papers were found. Six focused on students' critical thinking skills and three on higher-order thinking skills (Table 2) . From the critical thinking articles, Loes, Pascarella, and Umbach (2012) , Nelson Laird, Seifert, Pascarella, Mayhew, and Blaich (2014) , and Shim and Walczak (2012) all derived their data from the Wabash National Study of Liberal Arts Education (WNS). In this study, two two-year and seventeen four-year colleges and universities participated. Although all three studies focused on students who also completed a critical thinking test, the sample sizes of the individual studies differed from each other. This difference might be explained by the fact that Shim and Walczak (2012) excluded all students from two-year institutions, while Loes et al. (2012) and Nelson Laird et al. (2014) excluded students when their data for the dependent and independent variables were incomplete.
Beginning with demographics, students' ethnicity and level of parental education did not have an effect on critical thinking skills (Loes et al., 2012; Nelson Laird et al., 2014; Shim & Walczak, 2012) . Contrasting results were found for gender. Nelson Laird et al. (2014) found that males had less developed critical thinking skills (small effect size), whereas Loes et al. (2012) and Shim and Walczak (2012) did not find an effect. Bearing in mind that the samples for these studies all came from the WNS, it is surprising that the effects differed.
With regard to students' academic preparation, it was found that students with higher pre-university critical thinking scores (large effect sizes; Loes et al., 2012; Nelson Laird et al., 2014; Shim & Walczak, 2012) , higher standardized test scores (small to medium effect sizes; Loes et al., 2012; Nelson Laird et al., 2014) , and better proficiency in academic language (for South African students; medium effect size; Grosser & Nel, 2013) were more able to think critically in the first year at university. In addition, involvement in high school did not have an effect on critical thinking skills at university (Nelson Laird et al., 2014) .
Three studies focused on students' academic motivation and study skills. Nelson Laird et al. (2014) found, with a small effect size, that students who were more likely to learn reflectively (e.g., evaluating and changing their own views and understanding) had better critical thinking skills. Other learning activities, such as integrating ideas from various sources, were not related to critical thinking. Further, the amount of time devoted to preparing for class was not associated with critical thinking skills (Loes et al., 2012) . Lastly, Shim and Walczak (2012) reported a small effect size, indicating that students with more intrinsic motivation achieved better in terms of critical thinking. Nelson Laird et al. (2014) did not find an effect, but it remained unclear as to how they defined motivation.
For social support, Wawrzynski and Beverly (2012) found that first-year students who were involved as peer mentors in their first eight weeks at university gained in higher-order thinking skills. In terms of institutional and organizational variables, it was found that inquiry-based learning environments contributed-with large effect sizes-to first-year students' critical thinking skills (Gottesman & Hoskins, 2013; Gupta, Burke, Mehta, & Greenbowe, 2015; Hugerat & Kortam, 2014) . In addition, Shim and Walczak (2012) found that students who were asked challenging and thought provoking questions by teachers more often achieved higher scores on critical thinking (medium effect size), whereas students had lower scores critical thinking when the frequency of group work was higher (small effect size). Other instructional and task characteristics (e.g., asking students to apply concepts, to defend a position in a debate, or to give a class presentation) were not related to critical thinking (Sankar & Raju, 2011; Shim & Walczak, 2012) . Focusing on out-of-class stressors, Nelson Laird et al. (2014) found, with a small effect size, that students who lived on campus had less developed critical thinking skills, whereas Loes et al. (2012) did not find such an effect. Finally, Nelson Laird et al. (2014) also considered the number of hours students worked, but found no effect.
In summary, medium to large effect sizes were found, indicating that students' pre-university critical thinking skills and learning environments in which inquiry-based learning was implemented or teachers ask challenging and thought provoking questions most strongly contributed to students' critical thinking skills. Further, students' previous academic achievement, their learning skills, intrinsic motivation, and the frequency of group work were also related, although with small effect sizes. Psychological well-being None: Good teaching (for African American (AA) students) n(AA) = 764 Significant, no effect size reported: Good teaching (for white students), academic challenge (continued on next page) P.J.A.C. van der Zanden et al. Small: International student, living arrangements, being a fraternity or sorority member, motive-new, the frequency with which participants used social media Swenson et al. (2008) Longitudinal survey US A private and a public college/ university 271 Social adjustment, institutional adjustment Significant, no effect size reported: Friendship quality with high school best friend, the level of conflict in relationship with high school best friend, peer attachment, the level of conflict in relationship with new best college friend, friendship quality with new best college friend
Educational Research Review 23 (2018) 57-77
Personal adjustment
None: Friendship quality with new best college friend Significant, no effect size reported: Friendship quality with high school best friend, the level of conflict in relationship with high school best friend, peer attachment, the level of conflict in relationship with new best college friend (continued on next page) P.J.A.C. van der Zanden et al. Well-being Relationships found for: Geographical relocation, engagement with university learning, belonging to an academic community, time and self-management 3.3. Predictors of first-year students' social-emotional well-being
Educational Research Review 23 (2018) 57-77
In total, the article search for social-emotional well-being revealed 38 articles. Some studies focused on general measures of wellbeing (e.g., psychological well-being and loneliness), while others took more situation-specific measures related to the university context into account (e.g., university adjustment and university-related stress). Interestingly, for some variables, different results were found for these different measures. When this was the case, this was stated explicitly. It seems that research into the predictors of social-emotional well-being gives a more diffuse picture (Table 3) , although it is an important domain when students make the transition to university.
With regard to demographic variables, Bowman (2010) found that first-generation students entered the first year with the same levels of psychological well-being as students whose parents attended university. However, first-generation students experienced less psychological well-being at the end of the first year. In contrast to these results, Sax and Weintraub (2014) found no effect of firstgeneration status on emotional well-being. As regards students' gender, studies found that female students had more difficulty fitting into the university environment, but experienced higher levels of psychological well-being than men (Ames, Wintre, Pancer, Pratt, & Birnie-Lefcovitch, 2014; Bowman, 2010; Enochs & Roland, 2006; Kord & Wolf-Wendel, 2009; Leontopoulou, 2006) . In addition, some studies did not report associations between gender and social-emotional well-being (Gan, Hu, & Zhang, 2010; Ranney & TroopGordon, 2012; Strayhorn, 2012) . Further, most studies did not find a significant relationship either between students' socioeconomic background and social-emotional wellbeing (Bowman, 2010; Kord & Wolf-Wendel, 2009; Leontopoulou, 2006; Strayhorn, 2012; Tieu et al., 2010) or between ethnicity and well-being (Bowman, 2010; Kord & Wolf-Wendel, 2009; Strayhorn, 2012) . In addition, students who studied full-time experienced better well-being than students who studied part-time (Bowman, 2010) . Students from a foreign country who studied in the US (i.e., international students) reported lower feelings of belonging in the first year than students from the US (small effect size; Strayhorn, 2012) . Finally, contrasting results were found regarding students' age.
In terms of academic preparation, Ames et al. (2014) , Bowman (2010) , Kord and Wolf-Wendel (2009), and Tieu et al. (2010) found, with small effect sizes, that students with better HSGPA and ACT scores experienced both more general and university-specific wellbeing in the first year. In addition, in respect of students' academic motivation and study skills, Wrench, Garrett, and King (2013) found that students with better time and self-management skills experienced better well-being in the first year at university. As for students' motivation, Bowman (2010) found that students with higher degree aspirations entered university with higher levels of psychological well-being, but tended to make lower gains in psychological well-being during the first year. Further, Strayhorn (2012) showed that students who studied because they were eager to discover new things had a higher sense of belonging (small effect size). Other motivation-related variables (e.g., motivation to study in order to get a prestigious job) were not related to students' well-being (Strayhorn, 2012; Wardley & Bélanger, 2013) .
Additionally, several studies focused on students' self-evaluations and affect. Morton, Mergler, and Boman (2014) found, with a medium effect size, that the belief that one is able to effectively manage difficult situations (coping self-efficacy) was related to students' first-year adjustment to university. Correspondingly, Gan et al. (2010) and Leontopoulou (2006) showed that various coping mechanisms (e.g., seeking social support) contributed to better well-being (small effect sizes). Only preventive coping, focused on reducing the likelihood of future stressors, was not related to students' adjustment (Gan et al., 2010) . In regard to students' affect, small to medium effect sizes were found, indicating that students who felt more depressed, lonely, and socially anxious were less well (socially) adjusted in the first year (Buote et al., 2007; Morton et al., 2014; Parade, Leerkes, & Blankson, 2010; Sevinc & Gizir, 2014) . In addition, the extent to which students were able to identify and handle their emotions was related to higher levels of adjustment (Johnson, Gans, Kerr, & LaValle, 2010) . General anxiety was not related to students' well-being (Morton et al., 2014) . Furthermore, Carr, Colthurst, Coyle, and Elliott (2013) found that students with more insecure attachment styles experienced less well-being (small to large effect sizes). Finally, Luyckx, Schwartz, Soenens, Vansteenkiste, and Goossens (2010) found that identity development traits, such as commitment making and identification with commitment, related to enhanced levels of well-being in the first year.
Moving to the social support students receive, multiple studies showed, with small effect sizes, that (good-quality) friendships positively contributed to first-year students' well-being (Bowman, 2010; Buote et al., 2007; Sax & Weintraub, 2014; Sevinc & Gizir, 2014; Swenson, Nordstrom, & Hiester, 2008) . In addition, Ranney and Troop-Gordon (2012) found that computer-mediated communication with a distant friend contributed to better well-being among students whose face-to-face friendships were low in quality or high in conflict. In line with these findings, several studies found that a sense of belonging positively contributed to students' wellbeing (Sax & Weintraub, 2014; Sevinc & Gizir, 2014; Wardley & Bélanger, 2013; Wrench et al., 2013) , with small to medium effect sizes reported. In regard to the types of support that students received, results showed that social, emotional, and practical support (e.g., receiving material assistance) positively contributed to first-year students' university adjustment (Ramsay, Jones, & Barker, 2007) . Receiving informational support and cognitive guidance (e.g., advice and suggestions) did not relate to adjustment levels.
Further, in terms of the parent-student relationship, results showed that first-year students who desired more communication with their father (small effect size; Sax & Weintraub, 2014) and who felt alienated from their parents (medium effect size; Hiester, Nordstrom, & Swenson, 2009 ) experienced less well-being. In contrast, students who could talk with their parents about financial issues and whose parents expected them to manage their personal finances themselves experienced better well-being (Serido, Shim, Mishra, & Tang, 2010) . Further, differential effects were found for men and women. For men, the quality of communication with their father predicted well-being, while for women, the quality of communication with their mother contributed to their well-being (both small effect size; Sax & Weintraub, 2014) . In addition, Hiester et al. (2009) noted a medium effect size indicating that higher levels of trust in the student-parent relationship were related to better well-being amongst men. For women, communicating more frequently with their mother was related to lower well-being (Sarigiani, Trumbell, & Camarena, 2013; Sax & Weintraub, 2014) , whereas discussing leisure activities with their mother predicted better well-being (Sax & Weintraub, 2014) . Johnson et al. (2010) adopted a broader scope than the parent-student relationship, namely students' families. They found that students with prolonged conflict in their family experienced less well-being after the transition to university. The extent to which family members provided support to each other did not have an effect (Johnson et al., 2010) .
As regards students' involvement in social and extracurricular activities, it was found that students' use of social media in itself was not related to students' well-being (Kord & Wolf-Wendel, 2009; Lou, Yan, Nickerson, & McMorris, 2012) , but the frequency of use was (small effect sizes; Lou et al., 2012; Strayhorn, 2012) : Students who used social media more frequently felt more lonely. In regard to students' participation in extracurricular activities, the opposite was found. Instead of the frequency (Bowman, 2010; Kord & WolfWendel, 2009; Tieu & Pancer, 2009; Tieu et al., 2010) , it was the involvement in extracurricular activities itself, the quality of this involvement, and the quality of the activities that were related to higher levels of university adjustment (small effect sizes; Kord & Wolf-Wendel, 2009; Sevinc & Gizir, 2014; Tieu & Pancer, 2009; Tieu et al., 2010; Wardley & Bélanger, 2013) . Being a fraternity or sorority member yielded contrasting results. It positively influenced students' sense of belonging, but contributed negatively to their psychological well-being (Bowman, 2010; Strayhorn, 2012) .
Alongside individual and social variables, institutional and organizational variables might play a role. Various studies investigated the effects of special first-year student support initiatives. With small to large effect sizes, they showed that providing accurate recruitment materials, assistance with questions, and psychosocial skills training all contributed to first-year students' adaptation to university and well-being (Conley, Travers, & Bryant, 2013; Wardley & Bélanger, 2013) . Furthermore, special housing and activity programs (e.g., living in freshmen experience halls and participation in an outdoor orientation program) also had positive effects on students' well-being (Enochs & Roland, 2006; Wolfe & Kay, 2011) . In contrast to these findings, Strayhorn (2012) found that participation in a first-year seminar was not related to students' sense of belonging. However, the nature of the seminar that this study focused on was unclear. In terms of peer mentoring programs, multiple studies showed that participation contributed to students' social integration and adjustment, and not to their more general adjustment feelings (Callcott, Knaus, Warren, & Wenban, 2014; Collings, Swanson, & Watkins, 2014; Larose et al., 2011; Mattanah, Ayers, Brand, & Brooks, 2010) .
Finally, with respect to out-of-class stressors, Gan et al. (2010) showed that first-year students who experienced more stressors were less able to adjust to the university environment (small effect size). Additionally, students who lived on campus reported a stronger sense of belonging (Strayhorn, 2012) , but not more psychological well-being (Bowman, 2010; Leontopoulou, 2006) . Further, Bowman (2010) found no effect from paid jobs on well-being, whereas Sax and Weintraub (2014) found an effect for males, indicating that male students who worked more hours experienced less well-being in the first year at university (small effect size).
In summary, students' coping self-efficacy, coping skills, sense of belonging, affect, and participation in special first-year programs-which are focused on providing students with social network opportunities and academic support-most strongly contributed to first-year students' social-emotional well-being (small to large effect sizes). Further, students' previous academic achievement, intrinsic motivation, social relationships, and participation in social and extracurricular activities were important for students' well-being in the first year, with small effect sizes.
3.4. Similarities and differences between predictors of the three domains of first-year success It seems that students' previous academic performances (e.g., HSGPA and SAT/ACT scores), intrinsic motivation, and study and learning skills (e.g., planning and reflective learning) most strongly predicted students' first-year university academic achievement, as well as their critical thinking skills and social-emotional well-being. Moreover, good-quality relationships with parents, their faculty, and fellow students and participating in special first-year programs were related to higher academic achievement and better socialemotional well-being, whereas attachment problems (e.g., attachment anxiety) contributed to lower academic achievement and wellbeing.
In addition to these predictors with similar effects across the domains, we also found some predictors that were relevant for a particular domain of first-year student success. For academic achievement, students' academic self-efficacy and effort seem important, but they were not significantly related to students' critical thinking skills and/or social-emotional well-being or not studied in this context. Characteristics of the learning environment (e.g., inquiry-based learning and the type of questions asked by teachers) play a large role in critical thinking, whereas research on institutional and organizational variables in the domains of academic achievement and social-emotional well-being mostly focused on participation in special first-year support programs. Further, first-year students' social-emotional well-being was strongly related to their coping self-efficacy and skills, affect, and sense of belonging, which were barely studied in the domains of academic achievement and critical thinking. Moreover, participating in extracurricular activities positively predicted students' well-being, but was not consistently associated with their academic achievement. For some predictors, even tensions between outcome variables within one domain were found. For example, being a sorority or fraternity member had a positive effect on first-year students' adjustment to university, but not on their psychological well-being (Bowman, 2010; Strayhorn, 2012) . Thus, it seems that although some variables promote success in all three domains, others are more specifically related to a particular domain. We have synthesized these findings into a conceptual model, see Fig. 2 .
Relations between the three domains of student success
Our literature search yielded some articles in which success in one domain was predicted by another domain. Starting with relationships between students' academic achievement and social-emotional well-being, Fenning and May (2013) and Reynolds and Weigand (2010) found that students who felt socially integrated and accepted at university obtained higher first-year academic achievement. However, Strayhorn (2012) did not find that students' sense of belonging was related to their academic success, and neither were their satisfaction with the university environment (Krumrei-Mancuso et al., 2013) and their psychological well-being (Leontopoulou, 2006) . Further, some studies focused on the role of students' critical thinking in their well-being and academic achievement. It was found that, in learning environments in which students' ideas were challenged and higher order thinking was stimulated, students experienced better psychological well-being (Bowman, 2010; Goodman, 2014) . However, an emphasis on higher-order thinking was not related to students' academic achievement (Nunez, 2009) .
Alongside these studies, Nicpon et al. (2006) investigated the effects of supportive peer relationships on two domains of student success, namely students' loneliness and GPA. They found that students who received more social support from peers experienced less loneliness. However, they found no effect for GPA. Further, two studies investigated whether university adjustment mediated the relationship between a predictor and academic achievement. Yazedjian et al. (2009) focused on the role of parents and found that students whose parents attended university felt more adjusted and, in turn, obtained higher GPAs. A similar mediation effect was found for parental support: Students with close relationships with their parents experienced better adjustment and had a higher GPA. These effects were only found for white students and not for Hispanic students. Focusing on the role of the learning environment, Severiens and Schmidt (2009) also found a mediation effect of adjustment, indicating that a problem-based learning environment (i.e., activating and cooperative) contributed to students' social integration and, in turn, to their obtained credit points.
Discussion
Conclusion
By adopting a multidimensional view on first-year student success, this review study aimed to illustrate whether a wide spectrum of predictors and their effects are similar and/or different across multiple domains of student success. Overall, we found three important conclusions in answer to our research questions. First, several predictors appear to be relevant for more than one of the domains of first-year student success (e.g., previous academic achievement and intrinsic motivation). Second, different types of predictors influence the domains differentially. It seems that students' academic achievement and social-emotional well-being are particularly related to variables within the student (e.g., educational psychological variables and psychosocial variables, respectively), whereas critical thinking skills are more related to the learning environment. Third, it is not the case that the three domains of first-year student success are completely separate from one another. However, success in one domain does not necessarily relate to success in another. In the following paragraphs, we elaborate on these conclusions and highlight some avenues for future research.
Starting with the first two research questions (see also Fig. 2) , it was found that some predictors contributed to multiple domains of first-year student success. Students with better prior academic achievement, study and learning skills, intrinsic motivation, and good-quality relationships with parents and peers enjoy better academic achievement, social-emotional well-being, and/or critical thinking skills. Further, participation in special first-year programs, focused on students' social connections and academic skills, also contributed to first-year student success across domains. Additionally, some predictors were typical for a specific domain. Educational psychological variables, such as academic self-efficacy beliefs and effort, predicted first-year students' academic achievement. Psychosocial variables, such as students' coping self-efficacy and affect, particularly influenced their social-emotional well-being. Moreover, specific characteristics of the learning environment, such as engagement in inquiry-based practices, were related to students' critical thinking skills. The predictors that we found to be relevant also emerged from previous review studies and metaanalyses, for example those of Credé and Niehorster (2012) and Richardson et al. (2012) . By adopting a multidimensional approach, we have shown whether these predictors are relevant for only one domain or have similar or different effects for the three domains of first-year student success.
With regard to the third research question, it seems that the three domains of success are not completely independent of one another. Fenning and May (2013) and Reynolds and Weigand (2010) , for example, found that first-year students who felt socially integrated and accepted at university obtained higher academic achievement. In addition, Yazedjian et al. (2009) found that students' Educational Research Review 23 (2018) 57-77 social-emotional well-being mediated the relationship between parental variables and academic achievement. However, Strayhorn (2012) did not find that feelings of social acceptance related to success in the academic domain, and neither did a high level of psychological well-being (Leontopoulou, 2006) . These findings suggest that success in one domain can contribute to success in another, but that this does not apply to all students. While some students might become successful in all three domains, others might experience problems in one or more domains in that they, for example, obtain high academic achievement at the cost of their socialemotional well-being and/or critical thinking skills.
Limitations and future research directions
There are several avenues of interest left to be explored in future research. First, given that students who are successful in one domain are not necessarily successful in another domain, future research should consider for which first-year students the different domains of success might complement each other and under which circumstances tensions might arise. Second, it would be interesting to explore how the different domains of success influence each other over time. It might be the case, for example, that students' academic achievement and social-emotional well-being improve or exacerbate each other over time.
Third, more research is needed to further investigate the influence of the learning environment on student success. As specific aspects of the learning environment at university contribute to students' critical thinking skills, it seems worth investigating whether these aspects also influence students' academic achievement and social-emotional well-being. By exploring these direct and indirect processes (e.g., by enhancing students' motivation or study skills), insight can be obtained into the opportunity to create a learning environment in which students' academic achievement, social-emotional well-being, and critical thinking skills are simultaneously stimulated.
Fourth, one of the goals of gaining more insight into first-year student success is to enable students to earn a bachelor's degree and to reduce dropout rates. However, up until now, it has remained unclear which students are most likely to drop out during or immediately after the first year. According to Tinto's (1975) model of student retention, students' decision to withdraw from a course is especially based upon their degree of academic and social integration. Given this model, more research is required that takes into account all three domains of first-year student success, in order to determine how combinations of, and interactions between, the three domains relate to student dropout.
Furthermore, all studies in this systematic review involved first-year university or college students. Although in this way students from different educational systems and countries were included, we cannot guarantee that all possible diversity of first-year students is represented in these studies. Future research might gain more insight into the experiences and success of specific populations of first-year students, such as ethnic minority students, international students who completed their high school in a foreign country, or mature-age students. In addition, we examined all predictor variables that were included in the 80 articles we identified. However, it is possible that some variables that are relevant for first-year student success so far have been overlooked in the literature. It will be interesting in future research to think beyond the boundaries of existing research paradigms (e.g., advanced neuroscience, cultural anthropology) to see whether there are other variables that might play a role in first-year student success.
From a methodological point of view, this research field may also benefit from more standardization of the definition of concepts and of measurement instruments. In reviewing the literature, we noticed that social-emotional well-being, in particular, was defined differently across studies. Some studies focused on a general sense of well-being (e.g., I often feel lonely because I have few close friends with whom to share my concerns; Ryff, 1989) , whereas others took domain-specific types of well-being into account (e.g., I have been feeling lonely a lot at college lately; Baker & Siryk, 1989) . In addition, studies used slightly different instruments for the same concept (e.g., the College Adaptation Questionnaire, Crombag, 1968 , and the Student Adaptation to College Questionnaire, Baker & Siryk, 1989) or the same measure with different reference periods (e.g., first-semester GPA and cumulative first-year GPA). In this review, we attend to these different operationalizations by reporting when contrasting results were found. However, for metaanalytic purposes, this variety is more problematic, as it limits the possibility of pooling data across studies.
Final thoughts
By adopting a multidimensional view on student success, we have illustrated the complexity of becoming successful in the first year at university and the wide variety of predictors that contribute to it. These insights provide a framework for future research and input to the consideration of efforts that might enhance first-year student success. In order to enable students to become successful at university, it is not sufficient to focus on only one domain. We argue that first-year student success is about more than academic achievement, and that it is relevant to pursue other outcomes as well. Only by addressing these three domains in conjunction with one another can first-year student success be enhanced and, in the end, the likelihood of obtaining a bachelor's degree increased.
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